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B CTaTbe npnBOflHTca o63op h KpHranecKaa oueHKa coBpeMeHHbix ny6j]HKamiH, xaca- 
romnxca nccjieaoBaHHH acn3HeHHbix uhkjiob npeucTaBHTejien rana Myxozoa. 

Kvoneebie cnoea : Myxozoa, Myzosporea, aKTimocnopbi, Oligochaeta, acH3HeHHbiil 

UHKJI. 

C noHBjieHHeM nepBbix cbouok MHKeocnopHUHH paccMarpHBajiHCb KaK Bbi- 
coKocneuHajiH3HpoBaHHbie oSuHraTHbie napa3HTbi npecHOBOUHbix h mopckhx 
pw6 (Thelohan,1892, 1895; Doflein, 1899). OuHaxo b nocjieuHHe roubi cnncoK 
xo3aeB MHKcocnopH^HH 6biJi AonojiHeH MjieKonHTaioiuHMH (Friedrich et al., 
2000), penTHJiHHMH (Eiras, 2005) h nrapaMH (Bartolomew et al., 2008). 

.HuHTejIbHOe BpeMH CHHTaJTOCb, HTO aCH3HeHHbIH UHKJI MHKCOCnopHUHH MO- 
HOKceHHbiil, a HMeHHO nocne 3aBepmeHHa hx pa3BHTHa b opraHH3Me pw6bi 3pe- 
jibie cnopbi BbiBOusTCH bo BHeniHioK) cpejiy, rue h aaraaxbiBaioTCH upyriiMii 
pbioaMii. OcHOBaHHeM ;ia>i 3Toro nocjiyacHJiH pe3yjibTaTbi onbiTOB Ayapoaxa 
(Auerbach, 1910). Taxace b 3aBHCHMOCTH ot HajiHHHa hjih oTcyTCTBHa y cnop 
otpoctkob h pe6pbimeK 6biJio npeunoaceHo pa3uejiaTb MHKeocnopHUHH Ha 
rpynnbi c MeuJieHHO h SbiCTpoonycKaiomHMHca cnopaMH, KaK npHMep auanTa- 
Uhh napa3HTOB k Shojiothh hx xo3aeB (IJiyjibMaH, 1966, 1984). 3tot nouxou 
niHpoKO Hcnojib30Bajica OTenecTBeHHbiMH yneHbiMH npn npoBeueHHH Hxraona- 
pa3HTOJiorHHecKHx HccjieuoBaHHH. B to ace BpeMH HecMOTpa Ha ueTajibHbie 4>a- 
yHHCTHHecKHe paSoTbi, HeKOTopbie acneKTbi SnojiorHH MHKeocnopHUHH ocTa- 
JIHCb MajlOHCCJieuOBaHHbIMH. K HHM MOaCHO OTHeCTH H3yHeHHe >KH3HeHHOrO 
HHKjia, a TOHHee ero SKcnepHMeHTajibHoro nouTBepacueHHa. Eme b 1924r. 
EijieH (Plehn, 1924) OTMenaua, hto 3apaaceHHe (jjopejin cBeaceBbiuejieHHbiMH 
cnopaMH MHKeocnopHUHH Myxobolus cerebralis HeB03M0>KH0. K t3khm ace pe- 
3yjibTaTaM npHmjia h YeneHCKaa (YeneHCKaa, 1955). MHeHHe o npaMOH nepe- 
uaue Myxobolus carassii nojiyuHjio nouTBepacueHHe b paSoTe lOHunca (IOh- 
hhc,1984). B 3to ace BpeMa SbiJio cueuaHO OTKpbirae, KOTopoe b KopHe H3MeHH- 
jio npeucTaBjieHna He TOJibKO o acH3HeHHOM HHKjie MHKeocnopHUHH, ho h o hx 
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B3aHM00TH0IIieHHflX C aXTHHOCnOpH,HHaMH, BXOflamHMH B paHre 2-rO CaMOCTO- 
HTejibHoro Kjiacca b thii Myxozoa. ABTopaMH stoto OTxpbiTHa CTajin aMepn- 
KaHCKHe HCCJieaoBaTejiH Bojibcj) h Mapxim, xoTopbie npoBOflHJiH HCCJieflOBaHHa 
x«H3HeHHoro UHKjia MHKeocnopHOTH Myxobolus cerebralis, B036yanTejin onac- 
Horo 3a6ojieBaHHa — BepTeaca jiococeBbix (Wolf, Markiw, 1984). B xo^e sxc- 
nepHMeHTajibHOH paSoTbi sthmh yneHbiMH 6 bin ycTaHOBJieH (JiaxT, hto b h<h3- 
HeHHOM UHKJie ^aHHOH MHKCOCnopHflHH npHCyTCTByeT BTOpOH X033HH, BOflHaH 
ojinroxeTa po,aa Tubifex, b xoTopofi pa3BHBaeTca Tax Ha 3 biBaeMaa axTHHOcno- 
peimaa CTupyisi. TaxnM o6pa30M, axTHHOcnopH,nHa pona Triactinomyxon, chh- 
TaBinaaca paHee ca.MOcroHrcahHbiM napa3HTOM bo^hbix aimejiiia, OKaaaaacb 
3BeHOM b >KH3HeHHOM nnxjie MHXcocnopHAHH Myxobolus cerebralis. IIpn npo- 
BeaeHHH SKcnepHMeHTajibHbix 3apa>xeHHH pbi6bi cnopaMH Triactinomyxon 
6 mjio onncaHO npoHHKHOBCHHe aMe6on,nHbix 3apo,nbmieH (cnopomia3Mbi) ax- 
THHOcnopn^HH nepe3 xoxcy paayacHOH cjiopejiH b rnyOoxne cjioh snHTeJina 
(Markiw, 1989). Taxace 6biJio noxa3aHO, hto BopoTaMH npoHHXHOBeHna 
napa3HTa MoryT cnyacHTb >xaopbi h OyxxajibHbie BnaanHbi. IlocJie nyOjiHxapHH 
3thx cencaiuioiiiibix nan hbix Mitonie vhchbic b3>ijiiici> 3 a inyHenne >KH3nennbix 
UHXJIOB MHXCOCnopHflHH. 

PaSoTa FaMHJibTOHa h KaHHHHr (Hamilton, Canning, 1987) 6biJia cnenn- 
ajibHO npeanpnHaTa jxjisi npoBepxn pe3yjibTaTOB sxcnepnMeHTOB Bo;ib(j)a h 
MapXHB, HO 3TH aBTOpbl He CMOrJIH aOCTOBepiTO nO^TBepAHTb HaJIHHHe CJI05X- 
Horo >KH3Heinioro UHXJia y Myxobolus cerebralis. liccjiejroBaTeJin He nojiyHHjin 
3apa>xeHHfl ojinroxeT npn cxapMjiHBaHHH hm cnop MHxeocnopHaHH, a Taxace He 
BbWBHjiH ohcbh^hoh xoppejiaiinn Meagjy BCTpenaeMOCTbio Triactinomyxon du- 
bium (no hx MHerono, aBjiaiomeroca chhohhmom T. girosalmo ) h Myxobolus 
cerebralis. HenypHaa nocne Hey^anHbix nonbiTOX 3apa3HTb TpyOoHHHxa cnopa¬ 
MH Myxobolus pavlovskii npimna x BbiBo^y, hto ojinroxeTbi, no Been bh^hmo- 
cth, aBJiaiOTca Jinnib TpaHcnoprabiM xo3«hhom MHxcocnopH^HH (HenypHaa, 
1991). Taxace o hcbo3mo)xhocth 3apaaceHna ojinroxeT cnopaMH Mnxcocnopn- 
AHH coo 6 uj,hji Ulexenn (Szekely, 1991). B cboio onepe^b npaMoe 3apaaceHHe 
30Ji0Tbix pbi6ox cnopaMH Myxobolus carasii yaajiocb Xappn (Xappn, 1992). 

O^HOBpeMeHHO noaBJiaioTca h nyoaiiKaiuni. 110 ; u'B ep>K.aa 10 mi 1 e pe3ynbTaTbi 
HCcne^OBaHHH BojibcJia h MapxnB. Yace b 1989 r. bbixoaht CTaTba 3jib-MaT6o- 
yjin h XocjxfiMaHa (El-Matbouli, Hoffman, 1989) b xoTopon onncbiBaeTca 
ycneniHaa sxcnepHMeHTajibHaa nepeztana HByx bh^ob MHxcocnoprmnH {Myxo¬ 
bolus cotti h M. cerebralis) nepe 3 Ty 6 n(J)HHHn;. Ha npoTaaceHHH ^Byx JieT 6 bmo 
npoBe^eHO 2 cepnn sxcnepHMeHTOB. Kaac^aa H3 cepnii b cboio onepeab cocToa- 
jia H3 onbiTOB c npaMbiM 3apaaceHHeM pw 6 h onbiTOB c Hcnojib30BaHHeM ojihto- 
xeT xax ^onojiHHTenbHbix xo3aeB. B nepBOH cepnn Hcnojib30BajiHCb Mnxcocno- 
pnflnn Myxobolus cotti H 3 6 biHxa-no,zixaMeHmHxa, a bo BTopon — M. cerebralis 
H3 panyacHOH (jiopejin. /fna npaMoro 3apaaceHHa npoBonujin cxapMjiHBaHne 
3nopoBbiM pbiSaM roMoreHH3npoBaHHbix nacTeii Tena 3apa>xeHHbix pbi 6 . Pe- 
3yjibTaTOM 3 thx onbiTOB obiao oTcyTCTBne xaxnx-jm 6 o npn3HaxoB 3apaaceHna 
xax b cjiynae c Myxobolus cotti, Tax n c M. cerebralis. OnbiTbi no HenpaMOMy 
3apaaceHHio, HanpoTHB, paim nojioacnTejibHbie pe3yjibTaTbi. Bbuio OTMeneHO, 
hto Ha 80-ii ^eHb nocae 3apaaceHHa cnopaMH Myxobolus cotti CMecn CTepnab- 
hmx ojinroxeT, cocToamen H 3 90 % Tubifex tubifex n 10 % T. ignotus h Limnod- 
rillus hoffmeisteri, b xneTxax snirrejina xnmeHHHxa sthx 6ecno3BOHOHHbix 06 - 
HapyacHBajincb cxajxmi pa3BHraa axTHHocnopH^HH. napamne cnopbi axTHHOc- 
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nopnann poaa Triactinomyxon iiohrjihjihci> b ro;ic Ha 125- fi hour nocne 
3apaaceHHH onnroxeT. Elpn coaepacaHnn Gbihxob c onnroxeTaMH, BbiaenaiomH- 
mh cnopti aKTHHocnopHAHH, y pw 6 Ha 6 moaanocb pa 3 BHTne Myxobolus cotti. 
OnbiTbi no 3apa>KeHHio onnroxeT cnopaMH M. cerebralis noKasajin, hto Ha 
82-h acHb b KjieTKax 3hhtcjihh KHuienHHKa Tubifex tubifex o 6 Hapya<HBaK>Tca 
naHcnopouncTbi, a 3 aTeM h caMH cnopbi axraHocnopHaHH, a HannHaa c 
92-ro aH« nponcxoanT BbiaeneHne arax cnop b Boay. Taxace 6 bino ycTaHOBne- 

HO pa3BHTHe CHMnTOMOB BCpTC>Ka npH KOHTaKTe 3^0pOBOH pbl6bl C 3apa>KCHHbI- 
mh Triactinomyxon girosalmo onnroxeTaMH (coBMecTHoe coaepacaHne, cxapM- 
jiHBaHne). 

CneayiomeH MHxcocnopnaHeH, ana xoTopoii 6 buio ycTaHOBneHO HannHne 
CJioacHoro a<H3HeHHoro unxna, CTan BHa Myxobolus pavlovskii — B 036 yzjHTejib 
aca 6 epHoro 3 a 6 ojieBaHHa ToncTonoGnxa (El-Matbouli, Hoffman, 1991). Mera- 
anxa npoBe^eHHa axcnepnMeHTOB noBTopana cxeMy Hcnonb30BaBinyioca paHee 
ana H 3 yneHna Myxobolus cotti h M. cerebralis. OaHaxo aBTopbi OTKa 3 anHCb ot 
nonbiTOK npaMoro 3 apaa<CHna TOJiCTOJio 6 HKa cnopaMH Myxobolus pavlovskii. 
Tax xax noaobHbie onbiTbi yace npoBoannHCb paHee (Molnar, 1979) h aa jih ot- 
pnaaTejibHbiH pe3yabTaT. B xoae npoBeaeHHbix HccneaoBaHHH 6bmo BbiacHe- 
ho, hto Ha 120-h aeHb nocne xoHTaxTa CTepnnbHbix onHroxeT co cnopaMH 
M. pavlovskii HabnfoaacTca BbiacncHne napamnx cnop axTHHOcnopnaHH poaa 
Hexactinomyxon. B axcnepHMeHTax no 3apaaceHHio ToncTonobnxoB cnopaMH 
Hexactinomyxon Ha 6 nioaanocb pa3BHrae Ha aca 6 pax pbi6bi uhct co cnopaMH 
M. pavlovskii. 

BaacHOH b H3yneHHH acH3HeHHbix unxnoB MHxcocnopnaHH cTana pa6oTa 
ilxoaMbi (Yakoyama et al., 1991). B Hen npeacTaBneHa MeToanxa npoBeaeHHa 
HccneaoBaHHH, xoTopaa BnocneacTBHH CTana ranoBoil ana noaoSHoro poaa pa- 
601 . ilxoaMa aeTanbHO npopa6oTan MeToanxy coaepacaHHa h BbiaeneHHa 3apa- 
aceHHbix onnroxeT, a Taxace c6opa, xomjeHTpanHH h cfmxcauHH axraHocnopH- 
aHH. B cbohx HccneaoBaHHax aBTop ncnonb30Ban onnroxeT Branchiura sower- 
byi, co6paHHbix Ha (JiepMax no pa3BeaeHHio 3onoTbix pbi6ox. B pe3ynbTaTe 
6bino npoacMOHCTpnpoBaHHo pa3Bnrae MHxcocnopnaHH Myxobolus sp. b cene- 
3eHxe 3onoTbix pbi6ox npn hx xoHTaxTe c axTHHOcnopaMH Raabeia sp. 

B 1991 r. noaBnamTca pa6oTbi, b xoTopbix aoxa3biBaeTca, hto b acH3HeHHOM 
HHXJie MHxcocnopnaHH Henneguya ictaluri (B036yanTena nponn(J)epaTHBHoro 
aca6epHoro 3a6oneBaHHa xaHanbHoro coMHxa Ictalurus punctatus) ynacTByeT 
axTHHOcnopa poaa Aurantiactinomyxon, pa3BHBaiomaaca b oaiiroxeTC Dero di- 
gitata (Burtle et al., 1991). AxTHHOcnopnana Toro ace poaa, ho pa3BHBaiomaaca 
b nonnxeTe Manayunkia speciosa, OTMeneHa xax aononHHTenbHaa CTaana b 
acH3HeHHOM anxne onacHoro napa3HTa nococeBbix Ceratomyxa shasta. B apy- 
toh pa6oTe yxa3biBaeTca, hto nepeaana MHxcocnopnaHH Hoferellus cyprini, 
napa3HTa o6bixHOBeHHoro xapna, B03MoacHa npn cobmccthom coaepacaHHH 
pbi6bi c onnroxeTaMH, BbiaenaiomHMH HeycTaHOBneHHbiH ran axraHocnopn- 
anil (Grossheider, Korting., 1992). 

B 1992—1993 rr. yneHbie H3 TepMaHKH (El-Matbouli et al., 1992a) h ilno- 
hhh (Yokoyama et al., 1993 a) He3aBHCHMo apyr ot apyra npoBoannn axcne- 
pnMeHTanbHbie ncc:ie;u)Raiin>i acH3HeHHoro unxna Hoferellus carrasii. Pe3ynb- 
TaTOM 3thx HccneaoBaHHH cTano nonyneHHe xpafime nporaBopennBbix aaHHbix. 
B cepnn onbiTOB HeMeuxnx nccneaoBaTeneH MHxcocnopHana pa3BHBanacb b 
onnroxeTax Tubifex tubifex, T. ignotus, Limnodrilus hoffmeisteri b TeneHHe 


264 



90 AHefi, obpa3ya axTHHOcnopu poaa Aurantiactinomyxon. B cbokd onepeab 
oiibiTiji anoHCxnx yMCHbix CBH^eTejibCTBOBajiH o tom, hto Hoferellus carrasii 
Ha npoTaaceHnn 200 ahch pa3BHBaeTca b OJinroxeTax Branchiura sowerbyi, 
o6pa3ya axTHHOcnopbi poaa Neoactinomyxon. H3 noayHCHHbix pe3yjibTaTOB 
mojkho c^cnaTb BbiBOA o tom, hto Hoferellus carrasii H3 EBponbi OTannacT- 
ca ot H. carrasii H3 A3hh h, no Been bhahmocth, nccaeAOBaTean HMean Aeao 
C COBepmeHHO pa3HbIMH BHAaMH, oObeAHHeHHbIMH B OAHH H3-3a CXOACTBa 
hx cnop. 

CaeAytomen MnxcocnopnAneH, BbibpaHHon aaa royHeHna >xH3HeHHoro nnx- 
Jia, CTaji napa 3 HT jiococeBbix Myxobolus arcticus (Kent et al., 1993). rionbiTKH 
npaMOH nepe^aHH MnxcocnopnAHH pbi6e 6bijih 6e3ycneuiHbi. B sthx onbiTax 
HcnoJib30BanHCb xax CBeixeBbiAeaeHHbie cnopbi, Tax h cnopbi, BbiAepacaHHbie b 
BOAe b TeneHne 5 Mec. Kax noxa3aan axcnepnMeHTbi, acn3HeHHbin hhxji Myxobo¬ 
lus arcticus npoTexaeT c ynacraeM aKriniociiopn.'um popa Triactinomyxon, pa3- 
BHBaiomeHca b OJinroxeTax Stilodrilus heringianus b TCHeime 90 AHen. 

B 1993 r. BbixoAHT b cbct pa6o™, b xotopmx aaeTca pacmncJipoBxa >xn3- 
HeHHbix hhxjiob eme 3 bhaob MnxcocnopnAHH. BbiJio ycTaHOBJieHO, hto Myxo¬ 
bolus carasii pa3BHBaeTca b OJinroxeTax Tubifex tubifex b TeneHne 91 aha, 
a HHB33HOHHOH CTaanen AJia pbi6bi aBJiaeTca aXTHHOcnopnAna poAa Triactino¬ 
myxon (El-Matbouli, Hoffman, 1993). B nnxjie pa3BHTna Mixidium giardi npn- 
HHMaeT ynacTne axTHHOcnopnAna Aurantiactinomyxon n OJinroxeTa Tubifex 
tubifex (Benjiba, Marques, 1993), a MnxcocnopnAna Zschokella sp. nepeaaeTca 
c ynacraeM axTHHOcnopnAnn poAa Echinactinomyxon, pa3BHBaiomeHca b oan- 
roxeTe Branchiura sowerbyi (Yokoyama et al., 1993) 

nocne noaBJieHna MHoroHncjieHHbix coobmeHnn o HajiHHnn y Mnxcocnopn- 
Ahh b cjioacHOM acH3HeHHOM nnxjie axTHHoenopenHon CTaAHH nepeA yneHbi- 
mh BCTaji Bonpoc o B3aHMOOTHOineHnax Meacay xjiaccaMH Actinosporea n My- 
xosporea. B noaBHBmenca b 1994 r. pa6oTe 6biJio npeaaoaceHO nojmocTbio 
ynpa3AHHTb xnacc Actinosporea, coxpaHHB npn stom cncTeMy Mnxcocnopn- 
Ann, a npn onncaHnn axTHHoenop BpeMeHHO ao pacmn^poBxn nnxjia ncnojib- 
30BaTb bbiBmne poAOBbie Ha3BaHna axTHHOcnopnAnn, xax Ha3BaHna AJia c6op- 
hbix rpynn, xapaxTepn3yiomHx nx Mopifionornio (Kent et al., 1994). 

Pa6oTa ilxoaMbi c coaBT. (Yakoyama et al.,1995) 6biJia nocBameHa paemmj)- 
poBxe nnxjia paiBnma MnxcocnopnAnn Myxobolus cultus. Mmh 6biao ycTaHOB- 
JieHO, hto 3tot napa3HT pa3BHBaeTca b OJinroxeTe Branchiura sowerbyi, a HHBa- 
3hohhoh CTaAnen AJia pbi6bi aBJiaeTca axTHHOcnopa c6opHon rpynnbi Raabeia. 
3xcnepnMeHTbi YeneHCxon noxa3ajin, hto acn3HeHHbin nnxji MnxcocnopnAHH 
Zschokella nova nponcxoAHT c ynacraeM oanroxeTbi Tubifex tubifex n axra- 
HoenopnAHH Siedleckiella (YeneHCxaa, 1995). 

Pe3yjibTaTOM 3 xthbhoh AeaTeabHocTn nccaeAOBaTenen CTaao to, hto x Ha- 
Hany XXI b. yace HMenncb CBeAeHna o npncyTCTBnn axTHHoenopenHon (J>a3bi y 
6ojiee neM 35 MnxcocnopnAHH (cm. Tabanny). 

HapaAy c pa6oTaMH no pacmncjipoBxe acn3HeHHbix nnxaoB MnxcocnopnAHH 
CTaan noaBJiaTbca nccaeaoBaHna no H3yHeHHK) bnoaornn axTHHOcnopnAnn. 
Tax, Ha npnMepe MnxcocnopnAnn Myxobolus cerebralis onncbiBaeTca pa3BH- 
rae axTHHoenopenHon CTaAnn b oanroxeTax (El-Matbouli, Hoffman, 1992b, 
1998). Pa3BHTne HannHaeTca, xorAa cnopbi MnxcocnopnAHH BMecTe c rpyHTOM 
nonaAaioT b xnmeHHnx oanroxeTbi. TaM nponcxoAHT BbicTpeanBaHne crpexa- 
TeabHbix HHTen. nocae 3Toro CTBopxn cnopbi OTxpbmaiOTca n H3 Hee Hapyacy 
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CnHCOK MHKCOCnopHAHH C paCHIH(})pOBaHHbIM >KH3HeHHbIM UHKJIOM 
(no pa3HbIM HCTOHHHKaM) 

List of myxosporidian species with known life cycles 


BHA MHKCOCnOpn^HH 

Eecn03B0H0HHbIH X03HHH 

^jiHTejib- 
HOCTb pa3- 
BHTHH(£Hen) 

AKTHHOCnOpHAHH 

(Mop(|)OJiorHHecKafl 

rpynna) 

Myxobolus arcticus 

Stylodrilus heringianus 

90 

Tractinomyxon 

M. bramae 

Tubifex tubifex, Limnodrilus hof- 
fmeisteri 

70—81 

» 

M. carasii 

Tubifex tubifex 

91 

» 

M. cerebral is 

» » 

104—113 

» 

M. cotti 

Tubifex tubifex, Limnodrilus hof- 
fmeisteri 

90—100 

» 

M. cultus 

Branchiura sowerbyi 

160 

Raabeia 

M. dispar 

Tubifex tubifex 

217 

» 

M. drjagini 

» » 

91 

Tractinomyxon 

M. hungarica 

Tubifex tubifex, Limnodrilus hof- 
fmeisteri 

102 

» 

M. macrocapsularis 

Tubifex tubifex, Limnodrilus hof- 
fmeisteri 

66 

» 

M. pavlovskii 

Tubifex tubifex 

93—120 

Hexactinomyxon 

M. portucalensis 

Tubifex tubifex 

160 

Triactinomyxon 

M. pseudodispar 

Tubifex tubifex, Limnodrilus hof- 
fmeisteri 

78 

Triactinomyxon 

M. intimus 

Tubifex tubifex, Limnodrilus hof 
fmeisteri 

58 

Triactinomyxon 

Mixidium giradi 

Tubifex tubifex 

HeT AaHHbix 

A urantiactinomyxon 

Zschokella nova 

Tubifex tubifex 

98—101 

Siedlekiella 

Zschokella sp. 

Branchiura sowerbyi 

HeT AaHHbix 

Echinactinomyxon 

Henneguya exillis 

Dero digitata 

HeT AaHHbix 

A uran tiactinomyxon 

Hofferellus carrasii 

Branchiura sowerbyi 

200 

Neoactinomyxon 

Hi carrasii 

Tubifex tubifex, T. ignotus, Lim¬ 
nodrilus hoffmeisteri 

90 

A uran tiactinomyxon 

H. cyprini 

Nais sp. 

80 

A uran tiactinomyxon 

Thelohanellus hovorkai 

Branchiura sowerbyi 

109 

A uran tiactinomyxon 

T. nikolskii 

Tubifex tubifex 

60 

A uran tiactinomyxon 

Sphaerospora renicola 

Branchiura sowerbyi 

91 

Neoactinomyxon 

S. truttae 

Lumbriculus variegatus 

138 

E china ctino myxo n 

S. oncorhynchi 

Stylaria lacustris 

HeT AaHHbix 

HeT AaHHbix 

S. ictaluri 

Dero digitata 

HeT AaHHbix 

A uran tiactinomyxon 

Ceratomyxa shasta 

Manayunkia speciosa 

HeT AaHHbix 

Neoactinomyxon 

Ellipsomyxa gobii 

Nereis sp. 

58 

Tetractinomyxon 

Choromyxum auratum 

HeT AaHHbix 

110 

A n tonactinomyxon 
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bbixojiht neyanepHaa cnoponna3Ma, KOTopaa cpa3y ace BHenpaeTca Meacny 
KjieTKaMH anHTejiHH, a 3aTeM h b caMH kjictkh. B KjieTKe nponcxonHT Myjibra- 
njiHKauHH o6ohx anep cnoponjia3Mbi c cjjopMnpoBaHneM MHoroanepHbix Kjie- 
tok. /^ejieHHe anep nByanepHoii cTanHH naeT Hanano paHHeii cnoponncTe, ne- 
TbipeXKJieTOHHOMy o6pa30BaHHK» C ^ByMH COMaTHHeCKHMH KJieTKaMH H £ByMfl 
reHeparaBHbiMH KjieTKaMH (a h P). npoHCxcwmiHe 3aTeM 3 MHTOTHnecKHe ne- 
JieHHfl JIByX COMaTHHCCKHX KJieTOK (J)OpMHpyKJT 16 HHnJIOHUHblX raMeTOHHCT, 
cjie^yiomHH 3aTeM Meno3 naeT Hanano 16 rannonnHbiM raMeTOHHCTaM h 16 no- 
jiapHbiM TejiaM. B naabHeiimeM Kaacnaa raMeTOHHCTa H3 a jihhhh o6pa3yeT 
8 3htot. Kaa<naa 3HroTa npHTepneBaeT 2 MHT03a, TeM caMbiM o6pa3yeTca neTbi- 
pexKjieTOHHaa CTanna. Tpn kjictkh, pacnonaraacb no nepHMeTpy BOKpyr neT- 
BepTofi, CTaHOBHTca npcnmecTBcnHHKaMH Kancyji h ctbopok, a neTBepTaa, b 
cbok) onepenb nonBepraacb MeHoranecKOMy neneHHio, o6pa3yeT cnopomia3My 
aKTHHOcnopbi. Ha nocnenHeM 3Tane pa3BHTna o6pa3yeTca naHcnoponncTa, co- 
nepacamaa 8 aKTHHocnop. IIpHMepHo Ha 90-h neHb H3 ojinroxe™ nponcxo- 
Hht BbinejieHHe 3pejibix cnop. Ilonanaa b Bony, ohh coxpaHaiOT acH3Hecnoco6- 
HocTb ot HecKOJibKHX nHeft (Markiw, 1992; Yokoyama et al., 1993b; Xiao, Des- 
ser, 2000) no nsyx Henenb (El-Matbouli et al., 1999). B 3KcnepHMeHTax 
npoHHKHOBeHHe cnopbi b opraHH3M pbi6bi nponcxonHT b TeneHHe 5 — 10 mhh 
nocne nonanaHna hx b Bony. IIomhmo 3toto 6mjio ycTaHOBjieHO, hto 3apaace- 
HHe pbi6 cnopaMH Triactinomyxon MoaceT nponcxonuTb He tojibko nepe3 Koac- 
Hbie noKpoBbi, acaSpw h SyKajibHbie BnanHHbi), ho h npn noenaHHH pbi6on 3a- 
panceHHbix ojinroxeT, t. e. Hepe3 nnmeBapHTenbHbiH TpaKT (Yokoyama, Urawa, 
1997). 

Hapany c 3thm noaBnaioTca pa6oTbi, b KOTopwx onncbiBaeTca npaMaa ne- 
penana HeKOTopbix mopckhx bhjiob MHKCocnopnnHH. Tax, 6 buia noKa3aHa bo3- 
MOMCHOCTb nepenann MHKcocnopnnHH Enteromyxon leei ot 3apaa<eHHOH 
pbi6e 3nopoBofi npn hx cobmccthom conepacaHHH, a Taxace npn CKapMjiHBaHHH 
3 nopoBOH pbi6e 3apaa<eHHbix cnopaMH TKaHen (Diamant, 1997). IlonoOHbie 
naHHbie 6mjih nonyneHbi h nna Kudoa ovivora (Swearer, Robertson, 1999). On- 
HaKo b naHHbix cnynaax Moamo nocTaBHTb non comhchhc MeTonHKy nocTaHOB- 
kh onbiTOB, TOHHee ee «HHCTOTy», Tax KaK 3apaa<eHHe 3nopoBbix pbi6 motjio 

np0H30HTH OT BereTaTHBHbIX CTanHH-Tp0(j)030HT0B, B TO BpeMH KaK nJIfl HOp- 

MajibHoro TeneHHn a(H3HeHHoro HHKjia bo3mo»ho HeoOxonHM eme ojihh xo- 
3BHH. 

/(ojiroe BpeMa KnaccH<|)HKaHHa MHKcocnopnnHH ocHOBbiBanacb Ha ocoOeH- 
HOCTaX CTpOeHHH HX Cnop, T. e. KOJIHHeCTBe H 4>OpMe CTBOpOK H nOJiapHblX Kan- 
cyn, HajiHHne otpoctkob. OnHaxo TaxcoHOMna, 6a3npyiomaaca Ha (jjopMe cnop 
HMeeT pan HenocTaTKOB, KOTopbie npoaBJiaiOTca npn nnamocTHKe npencTa- 
BHTenen tbkhx ponoB KaK Leptoteka h Ceratomyxa, Myxobolus h Thelohanellus 
h t. n. Ilo3TOMy b HacToamee BpeMa uinpoKo Hcnonb3yioTca MoneKynapHbie 
MeTonbi. B nacTHOCTH, 6bino noKa3aHo, hto MitKCociiopiinmi aBnaiOTca opra- 
HH3M3MH, 6nH3KHMH k KHHnapnaM (Siddal et al., 1995; Jimenez-Guri et al., 
2007). 

Taxace ynanocb BbiacHHTb CBa3b Meacny npojiH(J)epaTHBHbiM nonenHbiM 3a- 
6oneBaHHeM nococeBbix h MHKCocnopnnHeH Buddenbrokia plumatellae, napa- 
3HTHpyK>meH b MmaHKe (Canning et al., 1999). BnocnencTBHH stot h npyrne 
cxonHbie opraHH3Mbi BbinennnH b eaMOCToaTenbHbiH Knacc Malacosporea, ko- 
TopbiH k HacToameMy MOMeHTy HacnHTbiBaeT 4 BHna (Canning et al., 2000). 
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FIomhmo 3KcnepnMeHTajii>Horo H3yneHHa >XH 3 HeHHbix nnxnoB mhkcociio- 
PHahh BHHMaHHe nccneAOBaTencn 6 bijio o6pamcHO Ha npHpoAHyio 3apa>xeH- 
HOCTb aXTHHOCnOpHAHBMH OnHTOXeT H3 eCTeCTBeHHbIX BOAOeMOB, Tax H H3 pbl- 
60B0AHbIX X03HHCTB. 

B 1998 r. onySjiHKOBaHbi pe3yjibTaTbi HceneAOBaHHa 3apanceHH0CTH axra- 
HocnopnAnaMH ouHroxeT, o6HTaioHiHx b BeHrepcKOM 03 . EanaTOH (El-Mansy et 
al., 1998a). B naOopaTopHbix ycnoBHax H3 hhx 6bino BbiAeneHO 10 MopiJionorH- 
necxn pa3Hbix cjiopM axTHHocnop (5 npHHaAnencamnx k cOopHoS rpynne Triac- 
tinomyxon, 3 k cOopnon rpynn q Aurantiactinomyxon h 2 k cOopiron rpynne Ra- 
abeia). MaxcHManbHaa 3apa>xeHH0CTb cocTaBnna 33 %, a MHHHManbHaa — 
1.4 %. Taxnce b 3apa>xeHHocTH oanroxeT 6bma OTMeneHa apxo BbipanceHHaa ce- 
30HHaa ^miaMHxa. CTeneHb HHBa3nn Tubifex tubifex axTHHOcnopaMn Triacti- 
nomyxon b nepnoA BecHa-neTO BapbnpoBajia b npe^enax 30 %, CHHncaacb b 
oceHHHn n 3HMHHM nepnoAbi AO 0— 6 %. HaxoAKn HexoTopbix TnnoB axraHoe- 
nopnAHH 6bmn CAenaHbi jinuib b Bemne Mecanbi. 

B c.iCAViomeii paooTe stoto >xe aBTopcxoro xojuiexTHBa npHBOABTca naii- 
Hbie no 3apa>xeHHOCTn axTHHOcnopaMn ojinroxeT H3 npyAOB pbiOoBOAHbix xo- 
3HHCTB (El-Mansy et al., 1998b). B HTore H3 5 bhaob onnroxeT ( Tubifex tubifex, 
Branchiura sowerbyi, Limnodrilus hoffmeisteri, Nais elinguis n Stylaria lacust- 
ris) 6 buio BbiAeneHO 28 paaairnibix axTHHoenopHAHH, iipiniaA-'ioxanuix x 
4 cOopHbiM rpynnaM. MaxcHManbHaa 3apa>xeHH0CTb onnroxeT BceMn ranaMH 
axTHHocnop cocTaBnna 85 %, a MHHHManbHaa — 0.9 %, npn stom oHa HMena 
Bnojme onpeAeJieHHyio ce30HHyio AnHaMnxy. Flnx 3apanceHHocTH ojinroxeT 
Branchiura sowerbyi axTHHOcnopaMn Raabeia n Aurantiactinomyxon npnuieji- 
ca Ha BeceHHHH n jieTHnn nepnoAbi. OAHaxo A.a>i HexoTopbix bhaob onnroxeT 
3apa>xeHHOCTb HMena nonra nocToaHHbiii, AOBonbHo bmcoxhh ypoBeHb, nnuib 
HeMHoro yBennnnBaioutHHca b BeceHHe-neTHHH nepnoA- 

HHTepecHa h paSoia xaHaAcxnx HceneAOBaTeneii (Xiao, Desser, 1998), b 
xoTopon onncaHa 3apanceHHocTb axraHocnopHAnaMH onnroxeT H3 xpynHoro 
03epa. Ha npoTa>xeHHH Tpex neT aBTopaMH 6 bino nccneAOBaHHO 14 tbic. onnro- 
xeT, iipniia;uie>Kaiiuix 19 BHAaM H3 4 ccmchctb, OAHaxo nnuib 4 BHAa aHHenHA 
(Limnodrilus hoffmeisteri, Tubifex tubifex, Rhyacodrilus coccinens, Lumbricu- 
lus variegatus ), npn nx coAepncaHHH b naOopaTopHbix ycnoBHax, BbiAennnn 
cnopbi axTHHoenopHAHH. Bcero 3a BpeMa npoBeAeHna nccneAOBaHHH 6 bino 06 - 
HapynceHO 25 (j)opM axTHHocnop hahh, BxoAamnx b cocTaB 8 cOopHbix rpynn. 
H3 hhx 10 OTHOcnnncb x rpynne Triactinomyxon (2 BHAa H3 hhx 6 binn paHee 
onncaHbi), no 6 bhaob x rpynnaM Raabeia h Echinactinomyxon, h no 1 BHAy x 
rpynnaM Synactinomyxon, Antonactinomyxon h Guyenotia. 3apa>xeHHOCTb onn- 
roxeT BapbnpoBana Ana pa 3 Hbix bhaob ot 0.2 ao 1.9 %. /(na AByx oco 6 eM Lim¬ 
nodrilus hoffmeisteri Gbuin OTMCieiibi ABOHHbie 3apa>xeHHa Triactinomyxon — 
Echinactinomyxon h Triactinomyxon — Raabeia. Ebina BbiaBneHa ce 30 HHaa ah- 
HaMHxa 3apa>xeHHocTH onnroxeT pa3Hoo6pa3HbiMH axTHHocnopHAnaMH. C no- 
BbiuieHHeM TeMnepaTypbi BOAbi yBenHHHBaeTca xonHnecTBO BbmenaiomHxca 
(J)opM axTHHoenopHAHH h B03pacTaeT 3 apa>xcHHOCTb onnroxeT. nnx BbiAene- 
Hna axTHHoenopHAHH npnxoAHTca Ha nepnoA c MaxcnManbHbiM 3HaneHneM 
TeMnepaTypbi boam. B AanbHenuieM c ee noHnaceHneM HaGniOAaeTca h 3Hann- 
TenbHoe CHH>xeHHe ypoBHa HHBa3HH onnroxeT. Homhmo ashhux no 3 apaaceH- 
hocth onnroxeT sth nccncAOBaTcnn nonynnnH pa3HOo6pa3Hyio HHcJiopMannio 
no hx OHonorHH. Tax, 6 bino ycTaHOBneHO, hto xonHnecTBO bhaob h nncneH- 
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HocTb ojinroxeT yMCiibiiiacTCH c B03pacTaHHeM rjiy6HHbi Bo;ioc.\ia. B nacTHO- 
cth, Ha rny6HHe ao 0.5 m BCTpenaeTca 14 bhaob ojinroxeT, a c yBCJin'ieiiHCM 
rjiy6HHbi ao 1.5 m kojihhcctbo bhaob coKpamaeTca ao 7. Ha rny6HHax ot 1.5 
AO 4.5 m oGHTaeT jihuib 3 BHAa ojinroxeT. Taxace 6bma OTMeneHa 3aBHCHM0CTb 
MexcAy THnoM rpyHTa h kojiihicctbom bhaob h mhcjiciiiioc i bio Bc rpcMaiomiixcH 
b HeM ojinroxeT. ABTopaMH 6buia H3yneHa {J>ayHa MHKeocnopHAHH H3 stoto 
03epa. Ebuio o6Hapy>KeHo xax MHHHMyM 20 bhaob MHKeocnopHAHH, othoch- 
mnxca k poAaM Myxobolus, Sphaerospora, Henneguya, Hoferellus, Thelohanel- 
lus, Chloromyxum, Myxidium (Xiao, Desser, 2000, 2002). 

CraTbH 03epa h aP- (Ozer et al., 2002a,b,c) nocBameHbi H3yHeHHto (J)ayHbi 
aKTHHocnopHAHH ojinroxeT jiococeBoro pbi6oBOAHoro xo3»HCTBa b CeBepHOH 
IlloTJiaHAHH. 3a Asa roAa HccjieAOBaHHH aBTopoM 6 mjio co6paHo 28.5 tmc. a kb. 
ojinroxeT, npHHaAJioKamux k ceivieHCTBaM Tubificidae, Lumbriculidae, Naidi- 
dae h Enchytraeidae. npn coAepacaHHH nepBefi b jiaSopaTopHbix ycnoBnax 
6bma BbiAejieHa 21 MopcJjojiorHHecKaa (J>opMa aKTHHocnopHAHH, npHHaAJieaca- 
maa k 7 cOopHbiM rpynnaM. Handojibinaa 3apaaceHHocTb ojinroxeT (2.9 %) 
6buia oTMeneHa b jicthhh nepHOA (nioHb—aBrycT). OceHbio (ceHTadpb— ho- 
HOpb), Tax >kc Kax h BecHOH (MapT—Man) 3apa>KciniocTi> CHHacanacb, Aocraraa 
CBoero MHHHManbHoro 3HaneHna 0.5 % 3 hmoh (AexaOpb—(jieBpajib). 

K HacToameMy BpeMeHH Taxace 3HaHHTejibHO pacuiHpnjiacb reorpacjjna H3y- 
neHHocTH 3apaaceHHa ojinroxeT aKTHHocnopnAHaMH. noaBHJiHCb coobmeHHa o 
HaxoAKax aKTHHocnopHAHH b ABCTpaaHH, HcnaHHH (Szekely et al., 2000), Tep- 
MaHHH h CnpHH (Szekely et al., 2007). OcoOoro BHHMaHHa 3acjiyacHBaeT pa6o- 
Ta, b KOTopofi onncbiBaiOTca aKTHHocnopHAHH b 3ctohhh (Racz, Timm, 2002). 
B CTaTbe npHBOAHTca AaHHbie no npecHOBOAHbiM ojmroxeTaM, B3aTbiM H3 
p. Emajogi, hx 3apaa<eHHOCTb cocTaBHJia 11 %. 

nocjie npoBeAeHna 3HanHTejibHoro nncaa 3KcnepHMeHTajibHbix HccjieAOBa¬ 
HHH ynenbie cTOJiKHyjiHCb c ({kiktom, hto npeAnoaaraeMaa cBa3b MeacAy poAa- 
MH MHKeocnopHAHH H cOopHbIMH TpynnaMH aKTHHocnopHAHH 3anaCTyiO He 
noATBepacAaeTca. Tax, HanpHMep ;ki>i Tpex iipcACTabiireaeii poAa Myxobolus 
(M. cerebralis, M. pavlovskii, Myxobolus sp.) xapaKTepHO Hajimine aKTHHOcno- 
penHbix CTaAHH, npHHaAJiea^autnx k TpeM pa3JiHHHbiM c6opHbiM rpynnaM Tri- 
actinomyxon, Hexactinomyxon h Raabeia cooTBeTCTBeHHO (Wolf, Markiw, 
1984; Rudisch et al., 1991; Yokoyama et al., 1991), a aji» AByx npeACTaBHTejien 
poAa Zschokella Zschokella sp. h Zschokella nova xapaKTepHO HajiHHHe aKTH- 
Hocnop Echinactinomyxon h Siedlekiella cooTBeTCBeHHo. B to ace BpeMa npeA- 
CTaBHTejin Tpex poAOB MHKeocnopHAHH ( Ceratomyxa shasta, Myxidium giardi, 
Hofferellus carassii ) hmciot b cbocm HHKjie aKTHHocnopHAHH, iipniuruieacaiiuix 
k oahoh coopiioii rpynne Aurantiactinomyxon. 

B HacToaxu;ee BpeMa b HccjieAOBaHHH Myxozoa Bee Ooaee uinpoxo Hcnonb- 
3 yeTca ITIJ,P (nonHMepa3Haa nenHaa peaKitna), hto no3BOJiaeT 6ojiee tohho 
onpeAeaaTb CTeneHb poACTBa MeacAy opraHH3MaMH. B CBa3H c sthm npeACTaB- 
aaeT HHTepec cpaBHeHne c Hcnojib30BaHHeM nifP MHKeocnopHAHH h aKTHHoc¬ 
nopHAHH, CoOpaHHbIX B OAHOM MeCTe (IlloTJiaHAHH). CpaBHHBajIHCb 9 BHAOB 
MHKeocnopHAHH, npHHaAJieacamnx k poAaM Sphaerospora, Chloromyxum, 
Zschokella, Myxidium, Hofferellus, Myxobilatus h 12 cjjopM aKTHHOcnop, npH- 
HaAJieacantnx k cdopHbiM rpynnaM Neoactinomyxon, Aurantiactinomyxon, Raa¬ 
beia, Synactinomyxon. Ilocjie npoBeAeHna niJ,P aHajiH3a 6biJio ycTaHOBJieHo, 
hto 3 pa3Hbie aKTHHOcnopbi H3 rpynn Neoactinomyxon, Aurantiactinomyxon h 
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Raabeia ABjunoTCfl (})a3aMH >KH3HeHHbix uhkjiob MHKeocnopHAHH Chloromyxum 
sp., Chloromyxum truttae h Myxidium truttae. Te >xe HCCJie/jOBaHHfl noKa3ajiH 
AObojibho cepbe3Hbie pa3JiHHHH MOK/jy HeKOTOpBiMH npe^CTaBHTeiDiMH Sphae- 
rospora , KOTopbie MoryT yKa3bmaTb Ha c6opHOCTb 3Toro po/ta. rpynnoH yne- 
hmx (Hallet et al., 2004) TaioKe 6buio ycTaHOBJieHO, hto o/jHOMy reHorany mo- 
ryT COOTBeTCTBOBaTb HeCKOJlbKO (})eHOTHnOB, HTO n03B0JlHJ10 HM yCOMHHTbCfl 
b Ha/te^KHOcra Mop4)OMeTpHHecKOH AHaraocTHKH aKTHHOcnop. /^pyrne HCCJie- 
AOBaTejiH (Longshaw, Feist., 2005) nonaraiOT, hto Mopcjjojionui aKTHHOcnop 
HBji5ieTC5i He 6onee neM npHcnocoOneHHeM k OKpy^KaiomeH cpe,ne, h b 3tom 
cjiynae coBepmeHHO He o6fl3aTejibHO eooTBeTCTBHe aKTHHOcnopH/jHH onpe/te- 
jieHHoro THna KaKOH-jinOo MHKeocnopH/tHH. Cjie/tyeT OTMeraTb, hto k HacTOfl- 
uteMy MOMeHTy onncaHO nop^xa 180 cjiopM aKTHHocnopH^HH, cocTaBJi^ioutHx 
17 cOopHbix rpynn h H3 hhx tojibko 40 npe/tCTaBHTejieH 7 cOopHbix rpynn onn- 

eaHbl KaK 4)a3bl )KH3HeHHbIX UHKJIOB MHKCOCnOpH/tHH. 

B 3aKJiioHeHHe o63opa Heo6xoAHMO OTMeraTb, hto oKOHnaTeubHoe onpe/je- 
neHHe B3aHMOOTHomeHHH pa3Hbix (jjopM b THne Myxozoa eme ^anexo #0 3a- 
BepmeH™, h b ^ajibHenmeM oho, HecoMHeHHO, .hojdkho ocHOBbiBaTbca Ha co- 
BMeCTHOM HCnOJlb30BaHHH KaK KJiaCCHHeCKHX MOp4)OMeTpHHeCKHX nO^XOAOB, 
Tax h coBpeMeHHbix MOJieKyjHipHbix MeTOAHK. riepe# HCCJieAOBaTejmMH mhk- 
cocnopHAHH b nepByio onepe/tb BCTaeT 3a,naHa 3KcnepHMeHTajn>HOH npOBepKH 
HCH3HeHHbix uhkjiob Ka>K,noro BH/ta Myxozoa. U,ejib coctoht b ycTaHOBJieHHH 

CBH3H Me^CAy y>Ke H3BeCTHbIMH aKTHHOCnOpH/tHHMH H MHKCOCnopH/JHflMH. TaK- 
Hce Heo6xOAHMO aKTHBH3HpOBaTb H3yneHHe (})ayHbI aKTHHOCnOpH/tHH, paCHIH- 
pjui reorpa^HK) npoBO/tHMbix noneBbix HCCJie/tOBaHHH. 
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MODERN STATE OF KNOWLEDGE ON THE LIFE CYCLES IN MYXOZOA 

A. S. Dudin 
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SUMMARY 

A critical review of modern studies on the life cycles of Myxozoa is presented. List of 
myxosporidian species with known life cycles is given. 


273 



